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ResuLts of a theoretical  investigation of .the compressive buckling 
of flat, rectangular, slmp- supported  plates  supported i n  the interior 
by equally apaoed rows of rQid  posts are presented., It is found that 
the  plates buckle as if simply supported along all of the tzansverse 
l ines  o r  else all of the  longitudinal lines passing througk the  r igid 
posts,  the  occurrence of the one buckling mode or the other depending 
on the number and spacing O f  the  posts. 
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Aerodynamic requirements for high-speed flight have led to the  use 
of t h in  wings on modern aircraft. As a result   the space a l l o t t e d  fo r  
structural  parts is inadequate for the conventional skin4tr inger  
comtruction used in  aircraf t  design. This Inadequacy has necessitated 
the development of new constructions. One Qpe that has been used is 
multicell  construction in  which thick skins are stabilized by longitudinal 
webs (references I and 2). AS an alternative  to  multicell  comtruction, 
the m e  of thick  skim  stabil ized  at   discrete  points by posts has been 
suggested. 
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Erelbnlnary t o  a more complete study of post  construction,  the 
cnmpressive buckling of flat, rectangular,  simply  supmrted  plates 
supported i n  the interior by equal ly  spaced rows of rigid  posts  (fig. I) 
has been investigated. The results of thie investigation are peserrted 
herein. 
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Young's modulus f o r  plate meaterial 

Poisson* 8 ra t io   for   plate   mater ia l  

p k t e  thiclmess 
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D plate  flexural stiffbss per unit width Et3 

b plate width 

, 

L post spacing in  longitudinal  direction 

zi number of bays in transverse dlrection 

k buckling stress ooefficierrt 

It msy generally be assumed -&a* there are an infinite number of 
posts in the long i tud lnd  direction and that the  longitidinal spacing 
of the posts is not greater  than  the  plate width. The plate then 
buckles with  transverse nodes -paming through %he posts and with the 
bucning stress coefficient  given by 

k = @ +  L m  '>' 
except when 

in which ca8e buckling with longitudinal nodes passing through the r ig id  
posts  prevails and the buckling' stress coefficient is given by I 
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Equations (1) and (3) a r e  rearrangements of w e l l 4 m c m n  s t a b i l f t y  
cr i ter ions for flat, rectangdar ,  simp- supported  plates. (see, for 
elcample, reference 3.') Equation (1) expresses the stress   required  to  
buckle  simply supported plates  of length L and of width b 
(wliere b > L), whereas equation (3) expresees the  stress requlred t o  
buckle inf in i te ly  long plates  of width b/h. 

A chart for   the  buckling stress coefficients of infinitely long 
plates is given in figure 2. 
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Figure 1.- Tgpical example of a n  inf ini te ly  long, flat ,  rectangular 
plate simply supported along tjm edges and supported i n  the  inter ior  
by any number of equally spaced rows of rigid  posts. 
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Figure 2.- Buckling coefficients for  inffnitely long, flat ,  rectangular 
plates s h p l y  supported along the edges and supported i n  the interior , 

by rigid  posts. 
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